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roMPQUNDS 



TECHNICAL FIELD . 
Thisinventionrelatestodiazabicyclononanecompoun^^ 

saUs thereof, processes forprepanngthen..phannaceutical.^^^^^^^^ 

.eiruseintherapy.Therela.onrelatesrnoreparticular,to^ 

acetylcholine receptor agonists. 

BACKGROUND OF THE INVENTION 

T,.„.„fco.^u„.s«hichbindt«nicotinioace.ylcholine«cepto.for.he.rea,-^^ 

a,a„BeofdisordcrsinvoIving«ducedch„,inergic«onsuchasA.zheimer.d>sease. 

,og„i,Weora,t«,.io„disoMers.a„xiety,d^i«n.™old„gcessa,ion,„e„rop™^^^^^ 

«enia,analgesia,Tourene-ssyn*„tne.andPa*inson-sdiseaseisdi 

McDoLdetaUC1995)«cAce.y,choU„eReoepto.:MoleculatBio.og^^ 

„ Phannacolog/', Chapter 5 in Annual Reports in Medicinal Chemistry, vol. 30. pp. 41-50 
nn,icllnc..S.Diego.CA;Willia™se,a...(1.4)— 1*0.^^^^^^^^^ 
Receptors,"D™gNews^Persp=caves.vol.7.pp.205-223;Ho,ladayeta..(1997) .Me . 
Chem 40(26). 4,69-4194; AmericandBrioni (Eds.) (1998) "Neuronal Nie«nn.cRec^»rs. 
p™,„gyandTherapeuticOpportunitiesMoh„Wiley&Sons,Ne.Yorlc;Uv.(Ed.) 

„ (2001) •■Nicotinic Receptors in theNervous System" CRC Press. 

SUMMARY OF THE INVENTION 

The preset invention encompasses nonanederivativeshavingacuvty at ntcotomc 

ac..ylcholinerecep.ors(»nAChRs-).Nonanederivativcsof.heinven,ionare.hose 
25 with formula L 



wherein; 

Q is a moiety of formula 11 
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B.se.ec.ed.o.C..C^M.C.«C,-C..Myl.C,«.^ 
„aytorl.2or3s»bstit«»B»lec«dftomhaloge„ormfluoron,«hyl. 

DETAILED DESCRIPTION OF THE INVENTION ,„„,„ACWRs)m 
accord with formula I: 

I; 

enan^onm^sandpharmaceutollv-accepablesateaercof,^^^^^ 
20 Q is a moiety of formula n 

^;«..p.e„..nap..,..PyHd,.— — 
25 bond, and 



101240 

-3- 



„*„a. compoundswhichbind.0 and modulate me a«,v«y^y^ 
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AMher aspect otmemvennon relates toap 
^>«ne.ecepto.„e— ion.a— 

acceptable carrier. ,,utes to use of the pharmaceutical composition of the 

the a7 nicotinic receptor is beneficial. 
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Disorder. r nmnound of the invention in the 

disease, Tourette's syndrome, or neuroucg 



synapses. 
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.„.e,v3...H«.e»»po™de.pIoM--e.»^^^^^ 

ptan»ce»«calcomposWo„incMmgpret«»blyl«.h» ^^^^^^^ ^^^^^^^ 
50%b, «eigh,ot.oompound of.be >nvention,n—e«.manm«.p 

acceptable diluent or earner. 
n ExamplesofditaentsandeMriersare: 

.for.ab.e.sa»id.gecs:lactose.s,arch,.a.e.s.eaneae>d. 

-foreapsv,les:tartaricacidorlactose; 
,tori„iee.ab.esol«.ions.water.a,cobc,s,glyc=n.,vege.ab,eo,ls, 

..r.pposl.orles.a.^0^^^^ 
25 There is also provided a process tonacp f 
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Ar, i^chR subtype. Therefore, compounds 
„U* are selective forteaTnACl* subtype J 

.sot^P^obottc — an.— aU.p.™^ 
, disoraersW»deschizopbre»ia,maniaa«dm»cd^^^^^^ 

.„tionder.eit.,„e™o.>o.andAtte.tionO^H^^^^^^^ 

^...e.tea.nte«totptopH,a..of«i.o^^^^^^^ 
„ s,na»».and»eut<K.ge„e,atWea.otae«.nwh^b^^^^^^^ 

. co.po-™,^..«--— ^^^^ 
thecessationofsmoking,cravmg.andfortoetrea 

Bisalsobelievedthatccnpoundsaocotdrngtothemven 
formulalandYis as defined herein. 
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Scheme I 
0 



0 



N— "A 

111 



, wifl.aoompo»™ioffi.n„»laIV.»here,nVrep.s n, Qaryl, OCCM 

^«,aco.po»ndotfo™».aIVatO-.OC ^^^^^ 
«h»Y=OH.acoupUngag*ma,a.ob.n=o»s^ 
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C™.pounasofto™«.aln«y..sobepreparedftomcon^»n ^^^^^^^ 
andreactionconditionsforsuchproceduresareKnown 

lie fiinctionalisation 

, proced™.whic.n»,be»ployedi„auae.b».are„o.U.,»d»^^^^^ 
f».o™aUoH„s,f«.«a.p.eb,n«on.ba,o.-o^^^^^^^ 
^„,.a„a™.os...o^-P-;---^^ 

r::;r-r:::::— ^^^^^^^ 

^„Uo„— . ^^torcactivegroupsmaybeprouo^dusing 

Wh«e necKsary, hydroxy, ammo, u. 
prottctinggroopsbysMdarftechniques. .„„„^ ^ usually conducted at a pressure 

30 mixtures by Standard techniques. 
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Addaddi.ionsal«ot.hecompou:.dsoffo™u,aIwhichn,ayb.me„.io«dincte»lB 
of^nemlaoids, for example ftehydrochloride and hyd^bromidesaUs; and sateformed^th 
„rganicaeids»chasfom.ate.acta».m.l.ate.benzoate..amate.a„d&maratesa.ts. 

Addadd,.ionsaUscfcon,po™dsoffonnulaIm.ybefonnedbyre.otingfl>eireebaseor 
asa,t.e„an«on,erorpro.ec.eddenva.ved.e«ot.wid,»eormo.e<,niva,en.sofd.ea^^^ 
..d.Thereaoao„n,ayb»arriedo».inaso.ven.o..ediu™*nwbiob.besaUis>n^uMeorm^ 
.oWe„tin»hichd,esal.Uso.»b.e..g.,wa.er.dio.a«e.ed>anoMe»ahyd.f.ra„ord,e,hy.e*^^^ 
„amixm:eofso.ve„«,*hn.ayberemovedi„vaounn.orby&ee»d:yin^Tbe«ac«onmay 

bcametathetolprocessoritmaybecamedoutonanionexchangeresm. 

When«,mpoundsotfo™«laIexis.m.a.ton,.rie<,renantiomeriofonns..Uofaucb 
f™sareinch.ded»i.hind.esoop..ffl«inve.«on,OptioalUomenofcon,po«ndsot4e 
invenUonmay be iso.a,edbys^arationofar,oemicn,«»«ofd>e compounds usmg 
conventional «eh„ique.,e.g.ftac.,onalcrys*ation,orohira.HPir.«^^^^ 
Mvidualenandome. maybe madeby reaction ofthe appropriate optically active stamng 

.5 materialsnnderreactionconditiomwhichwiUnotauseracemisanon. 

Comme^ial r«gen««ere used wiftoutadditional purification. Mass specnB were 
.c„rdedusinganHPLC.MSsys.eme.p.oyingaHP-UOOHPU;andaM— LCZMass 
SpecWmeterusingAPCI as the ionization tecbn-que. and arerepor«dasm/zford>epare„. 
molecularion.Roomtemperatureorambientt™pc«turercfersto20-25»C. 

Thcpresen.inventionindudesbyrepresen,ation,bu.notby.inutation,.befo..owmg 
eompoundsandpbarmaceutica.,y-accep.ab,esal.s.bereof«hichmaybep,eparedby*^ 
in d,e art usingprocesses and methods analogous to those described herem: 
g^B5g!^ 3^1,4.diazabicydo[3.2.2]non-4-yl)-l-phenylpropyne. 



Toastirredmix«^ofl,4.diazabicyclot3.2.2,nonanedihydroehloride(20mg,0.10 
mmol),MP-Tnacetoxyborohydrideresin(.70.mg.0.34mmo,)ind,yDMF(0.5mL)a.amb,e^^ 
remp^a.ure«saddedpbenylpropargyla.dehyde(40mg,0.3n,mo,).Aitersti™g.^^^^^^^ 
IU-torl6honrs.beresi„v«fi.»e.and«asbed.id,DMF.Thecomb,nedfi,...e.as 
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n 0 . mmon for I hour, filtered, and washed successively 
withTHF(2x0.5mL)»dMeOH(2x0.5m , , „„„ntta.mfc and 

..jec«d,osmcag.U,.o.ato^pbye.»^.- ^^^^^^ 
^,ha.o«orotonngradi«.«.g.vepunf.«i.*compo 

(ES+) 241 (MH-^). ,i„„„4-yl)(5-phenylfuran-2-yl)m=than.. 
gjgjjgjei: (,.4.Diazab.cyclo[3.2.21t,on-4yl)PP 




aot«.eforegomgfo-awaspreparedacc«dingto*cm»«ot 
The title compound of the toregoms 

• . „wl-2.fataldeh,de. MS (ES4-) 283 (MH+). 




s prepared according to the method of 



The.i.lecompo«ndof*etoregoingform«la.»asp 
g^^^ (l,4.Diazabicyclol3.2.21non4.yl)PP 




The title coi 



Example 1 using 5-phenyl-2-thio] 



.poundof.he.regoi„.fo™u---»'^-;2f'"""^ 
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Tlemiecompo^doftheforegoingformula^aspicparedaccoidingto the method of 

Example 1 using 2-be»zofura.caiboxaldehyde. MS (ES+) 257 (MH+). 

(,,4.Diazabicyclo[3.2.21non-4-yl)(naphthaUn-2-yl)methane. 



The title compound of the foregoing foimula was prepared aecoriing 
Example 1 using 2-naphthaldehyde. MS (ES+) 267 (MH+). 
EsssnElei 3-(l,4-Diazabicyclo[3.2.21non4-yl>l-phenylpropo.e. 



to the method of 




formula was prepared according to the method of 
5(ES+)243(MH+). 
a4-Diazabicyclo[3.2.2>^^^^^ 



The title compound of the foregoing 
Example I using Imn^-cinnamaldehyde. MS (ES+)243 (MH+). 




T„e title compoundotthe foregoing fonnula was prepared according to themethodof 
. Exa«plelusinghen»thiophene.3-carbaldehyde.MS(ES.)273(MH.). 
BssjBejeS: (l.4-Diazabicyclot3a.2]non-4-yl)(4-(2-pyridy0phenyl)methane. 
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P ,mole 1 using 4<2-pyridyl)benaldehyde. MS (ES+) 294 (MH+). 
Exan^le.usi.g6-br»mopyridi„e.2..a,b.dehyd..MS(ES.)297(MH.). 




.e*oo.po.do...ro..o..fo-awasp«p.edacoo.d.„.».e.e.odof 
ExamplelustagS^— i«c»bcxaldehyd«.MS(ES.)268(MH.). 

X,.««ec«.,»»ndo.«.efc.so>n.fo-awasp,epa^ao..in..oa«.e^^ 
. m„le 1 using 2-^inolin«arbo«ldehyde. MS (ES^) 268 (MH.). 
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Ue«eco™po.domef<«.otasfo-aw.prepan=a»co.u,s..en«.oa^ 
E.n^.el»s,ng3«,c.boxa.dehyde.MS(ES.)293^^). 



. , ,,,„„„f,4.iiaz*icyolo[3:J.21no>.anedihydrochloride(120rag,0.60 

::~:::r!:ia.d— ,.d— --.o™c3...e 
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♦ hrine and dried. The resuUing product 
„^.U..we.eo*..«s.e.«-^- ^^^^^^^^ 

e,„.ng-achlorofonn(an,»o„,a.ed, 15 AM 

^,.„u™pe.«wasaadcad™p»is.asol^^^^^^^^ 
^,0™e.ha„o„.(.20mg,0.52^o.)md.v™( J^^^ ^^^^^ 

e;rt..'n«fltoa««ascon«nttat=<ltog. " oH^.Mo^fonn gradient to g.ve 



.ticyc.o[3.2.2,no„a»ehavingthetollowi«g(orn.»la- 



4^ct-2-Jiiyl-l.^''>a»- 



, Me.hv«H.diaza.bic^M3.2.ai™-'«'''^'^'*™^''^' 
J, 4.(4-Bromo-foran-2-ylniefliyl)-l.'"»™ 



101240 



-16- 



q4-(4-Bromo-plienylsulfanyl>bemyij 



formula: 




4.(4'-Chloro- 



formula: 




,.Trifl»otom«byl-bipl.»yl-4-ylmeai,l>l 



^,i.^lop.2.2,no„anehaving*efoUo™g 



4.(3'-Trifluoroi 




0,4.Diazab,cydo[3.2.2 non yA ,,„.2.yl)mctone. 
(l,4-Diazabicyclol3.2.2]non y A 



tests set out below. 

T!!!ll:a:BiffiSrQio2«^ tyra. concentrations of 

^«„.«(«^-.«i*y-y™*— ^^^^ 

, Theho.og»«ewasoen«if.gcdtorS»™«sa.W J^^ ^^^^ 

^^suspended i„HB.Membran« (30-80 .g)w ^ ^^^^___^^^^ 

le,hy.eneglyco.-bis(|i-aminoeU.yWer^or ^^^^^^^^^^^ 

tt„ffl.e«tor3ho«swi*.%(BSA/0.0UPHfto^ y ^^^^^^^ 

fiH«b«.(0.07%ono.Uo-p.™-|e,«^^ 

(0-„ico,>n..andsp«ificbin<lingwasw.-"y«''- 

,mna.BTXbodmgassay.cenmfagedfor20mm ^ft„20n«nutcsat4-C. 

m»b«»sCapprox.mately0.5n>g)w „.c,».d.henfiU«edov« 
„ a».i».»d..«2™MCaC.o.0.5^B^A^^^^^ 
^..,a.fib«fiU.s(«.=^e.C)^^--^ 
ha,v=s«.No„specffi.binding«asdcsonb=dbylO 

typically 84%. 
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^ENZFnm(Lea«w.RX(9S7)),^ I ^^^^^ ^^^^^ 

S,mp.«v,e«assaycdi«ttipKca.eandwereWcaUy-3^^^^^^^^ ^^^^^^^ 

(Ki) Of less than 1000 nM m either Test A or 1 es 
useful therapeutic activity. ,„nta.e that they may be less toxic, be more 



10 more 
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A compound in accord with formulal: 



1; 



Qisamoietyoffonnulan 



CCM C:<;^enyl,CrC.allcynyl.C,-C,alkoxyC,-C,dkyl. 



15 

2. 



3 ^compo™.daccoriing.oClaiml,scleC^ft°,n: 
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„xiety,schizophrenia,mamaorm.modepr«s>OD. 

,0 AttentionDeficitHyperactivityDisorder. 

in which there is loss of cholinergic s wses. 

sufficient to facilitate cessation of smoking. 
phan>»«utioallj^«>eptabtedU»entorcamet. 

pHa™c».ica.co™pos.ona— ^^^^^^^ 
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Tnnrette's sYndrome. neurodegenerative disorders in 
whichth«islossofcl.olmetg.csvTBpse,,«.ag, 

. .„„,„Claimlmtl«man»fact»reofam«iicamenttcrlh» 

nicotinic receptor is beneficial. 

=,oaaim.3 forthetreatmentotneuroiogicaUisorders, psychotic 
,4. T^c,.seacco,d>ng.oaa,m.3, ^^^^,^„i„gaefici..cognmon 
.« — .-ect^Unipait.^— ^ 

- — ^*^"™^n»"a*.on-saisease.H..in^^^^^ . 

or ulcerative colitis. 

.) reactingacompoundofformul.ni ^ 



between 



_20-C and the boilingpointofthe solvent; 



wherein: compound of formula V 

acompoundofformulamvspreparedbyreactmg 



V 
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withacompoundofFormulalV, 



0 
IV 



b) reductively aminating a compound of Formula IV wim v 
wherein Y represents hydrogen. 
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AB STRACT 



TITTF- rnMPOUNDS 

Compounds of formula I: 



»dphan«ac».icaUy.acoepUblcsa.,s«>»eotwherai„Q,EandDareasdef.edin*e 
compounds and compositions in therapy. 
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